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ABSTRACT 

The effect of some milk processes on the distribution of  Fe, Zn, Cd and Pb 
elements in the resultant products had been investigated. The levels of these 
elements in raw milk and the obtained products were estimated in ppm. The 
distribution in respect of these  elements during the separation of  buffalo's raw whole 
milk  into cream and skim milk were 9.88 and 90.12% for Fe, 7.37 and 92.38%  for  
Zn, 5.88 and 94.10%  for Cd and 6.99 and 93.01% for Pb, respectively. The churning 
process of the above cream into butter and butter milk showed reducing the values of  
these  elements in the resultant butter. It contained 27.10, 16.31, 30.80 and 15.00 % 
of the cream initial content of Fe, Zn, Cd and Pb, respectively. The major values of the 
foregoing elements were remainder in butter milk with percentages  of  72.89, 83.63, 
91.70 and 85.00% of Fe, Zn, Cd and Pb, respectively. The percentage levels of  Fe, 
Zn, Cd and Pb in the acid curds obtained after direct acidification of the forgoing skim 
milk as compared with the initial levels were 69.89, 36.11, 60.36 and 78.61%,  
respectively. The drainage whey contained 63.89, 30.20, 64.94 and 58.75 % of these 
elements in the same respect. 
Keywords : Trace elements , heavy metals. 
 

INTRODUCTION 
 

The International Dairy Federation (IDF 1968) issued information 
about the heavy metals contamination of milk and dairy products followed by 
further publications.  Heavy metals make up on the most important groups in 
food supply ( Protasowichi, 1992).  Heavy metals are considered toxic 
substances resulting in serious healthy hazards to human and other living 
organisms through progressive irreversible accumulation in their bodies 
resulting from repeated consumption of small amounts of such elements 
Wheaton and Lawson, (1985). Environmental pollution with some heavy 
metals leads to increase of  metal  contamination in  air,  water,  milk  and  
various  food  stuffs had represent an important role in human and animals 
Crossman, (1981).  In recent years, risks of heavy metals that may pollute 
different foods have been receiving increased attention. Heavy metals  
contamination of milk is now considered to be a greater problem than that of 
pesticides (IDF, 1992 and FAO/WHO, 1997). Anetta, et al.; (2012) showed 
that the toxic metal content of milk and dairy products is due to several 
factors: environmental conditions, the manufacturing process and the 
possible contamination during several steps of the manufacturing processes. 
El-Awamry (1994) studied the fate of some heavy metals during the 
manufacture of milk. The separation of buffalo’s and cow's milk into cream 
and skim milk  however separation processes was more effective in reducing 
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the heavy metals potential in the resultant cow's than buffalo's cream. The 
churning of buffalo's cream into butter reduced the heavy metals potential in 
obtained butter. Also the manufacture of Kareish cheese from skim milk 
shows that the heavy metals content was reduced The concentration and 
retention of some heavy metals in milk and milk products are closely 
dependent upon manufacturing process, ripening  and storage. Further 
concentration of milk fat to butter and ghee decrease the retention % levels of 
all heavy metals than the retention% in cream out of starting amount in milk 
Elham, et al.; (2011). Roh, et al.; (1976) studied the distribution of added Cd 
in milk systems and the feasibility of removing Cd, and concluded that Cd 
was not bound strongly to any protein fraction. Kolodkin, et al. (1979) studied 
the distribution of Pb in milk fraction and they found that cream 35% fat 
contained 15% Pb as initial milk. Rennet casein had less Pb, but had more of 
the other trace elements than acid casein. They also reported that trace 
elements were more easily washed out from the milk and its fractions than 
native elements, the leaching was easier with cream than casein. Mohran, et 
al (2011 a) studied  the distribution of Zn, Fe, Cd and Pb during the 
separation of raw milk into cream and skim milk .The churning process of 
cream into butter and butter milk reduced the values of elements in resultant 
butter.  

The aim of present work to follow the concentrations of some trace 
elements in milk products manufacture from buffalo's milk after the 
application of some manufacturing process by using inductively coupled 
plasma atomic emission spectrometry (ICP-OES) in ppm. 

.   

MATERIALS AND METHODS 
 

All chemicals and reagents used in this study were of analytical grade 
supplied by BDH and Sigma chemical companies. Distilled water was used 
for the preparation of all solutions. Pyrex glassware was used throughout. 
1- Detection of some trace elements 

The occurrence of some elements Fe, Zn, Pb and Cd in milk,  and 
some dairy products  had been estimated in ppm according to the method by 
James (1995) in Analytical Chemistry of Foods.  The obtained ash was 
dissolved in 5 ml HCL (36.6%) and the volume was completed to 50.0 ml by 
distilled water. The dilutions were applied to the ICAP6200 (ICP - OES) to 
estimate the levels of Fe, Zn, Cd and Pb (ppm) of the Central laboratory for 
Chemical Analysis, Faculty of Agriculture ,  Assiut University.  
2- Determination the distribution of Fe, Zn, Cd and Pb in some milk 
products as affected with their manufacturing process.  

Fresh buffalo’s milk was obtained from the herd of Assiut 
Governorate and added with Cd and Pb (5 ppm) of each and with Fe and   Zn 
(10 ppm) of each. About of 2kg of raw fresh buffalo’s milk was applied to 
centrifugation at 3000 rpm to separate cream from defatted milk. The 
quantities of both cream and defatted milk were determined. The levels of the 
four above elements were detected and their quantities were calculated. A 
quantity of obtained cream was churned to butter and butter milk. The 
concentrations of tested elements in both of butter and butter milk were 
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estimated and quantity calculated. The defatted milk was transferred to 
acidified soft cheese by direct acidification using glacial acetic acid. The 
levels of investigated elements in both of cheese and its whey were detected 
and quantity calculated. The percentage values of the foregoing elements in 
the previous products were calculated as compared with their initial 
quantities.  
 

RESULTS AND DISCUSSIONS 
 

 Impact of milk processing on some trace element distributions: 
Distributions of some trace elements include Fe, Zn, Cd and Pb during 

the production of some dairy products was shown in diagrams 1, 2 and 3. 
1. Separation of Cream: 
Distribution of some elements during the centrifugation of raw milk into cream 
and skim milk was shown in diagram (1).  
Diagram (1) : Distribution of elements in skim milk (SM) (1.5 kg) and 

cream ( C) (0.25 kg) obtained from Raw milk (1.750 kg) 
                                   

  Total content (mg) 
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It was found that 9.88, 7.36, 5.88 and 6.99% of  Fe, Zn, Cd and Pb 
elements as related to the initial quantities in raw milk are separated with 
cream. On the other hand, skim milk contained 90.12, 92.38, 94.13 and 93.01 
% of  these  metals respectively. The results revealed that most investigated 
trace elements were separated with skim milk and ranged from 90.12 to 
94.13%. This result may be due either to the binding of these elements with 
casein or to solubility in milk serum. This finding was in agreement with the 
data obtained by Roh, (1975); Mathur, and Roy, (1978) and Mohamed, 
(2008). Also El-Awamry, (1994) referred that separation processes reduce 
the heavy metals potential in the resultant cream. 
2.Churning of Cream into Butter and Butter milk (Laban Khad): 
 Diagram (2) showed that the distribution of some elements during 
churning cream into butter and Laban khad manufacturing throughout. 
 

Diagram (2): Distribution of elements in Laban Khad (0.15 kg) and Butter 
(0.1 kg) obtained from Cream (0.250 kg)  

  Total content (mg) 
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It was observed that the Churning processes reduced the trace 
elements pollution in the resultant butter, which contained 27.10, 16.31, 8.3 
and 15.00 % as percentage of  the initial of  Fe, Zn, Cd and Pb in cream in 
the same respect. On the other side the removal metals in Laban Khad 
(Butter milk) were 72.89, 83.63, 91.70 and 85.00% for Fe, Zn, Cd and Pb, 
respectively. This may be attributed to their solubility in milk serum. The 
obtained results were in agreement with that obtained by Abou Arab, (1991); 
El-Awamry, (1994) and Mohamed, (2008) 
3. Manufacture of Acidic curd 
 Diagram (3) represents the distribution of Fe, Zn, Cd and Pb of skim 
milk that coagulated by direct acidification between resultant curd and its 
Whey.  

 

Diagram (3): Distribution of elements in Acidic curd (0.4 kg) and its 
Whey (1.1kg) obtained from Skim milk (1.50 kg) 

 

Total content (mg) 
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t was found that curd kept 69.98, 36.11, 35.06 and 40.78% of Fe, Zn, 
Cd and Pb as percentage of initial skim milk content of these elements in the 
same respect, while the residuals of investigated elements were removed in 
whey with 30.2, 63.89, 64.94 and 58.75%, respectively. The elements 
concentrations in the acidic curd were higher than those recorded by 
Mohamed, (2008). The higher contents of investigated elements in the acidic 
curd than the fatty dairy products may be attributed to that these elements 
bound strongly with casein component or casein micelles.  
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 في منتجاتة علي توزيع بعض العناصر النادرة للبن ليات التصنيعيةتاثير العم
مهرران ععبردالعاع عابردين عبرد الويرر وعلري محمرد عبرد الررحيالله و عطيرت   محمد عطية 

 حسن عطيت  
 جامعة اسيوط -كلية الزراعة -قسالله الالبان
 جامعة سوهاج -كلية الزراعة -قسالله الالبان
 

ان لم ية    امضة  ل فةرل ال ة ن ال القشةدة ل ن ل حصةل  ل ةيفي هذة الدراسة  مةف فةرل ال ة 
مةن محملي ال ة ن الاممة   من ٪  9888 ، ٪ 8899، ٪ 78.7، ٪ 8899حلالي  الفرل ادت الي حجل

 ٪، 81809   ينمةةمالقشةةدة النممجةة  ل ةةي المةةلالي  فةةي لنصةةر الحديةةد لاللنةةا لالاةةمدميلف لالرصةةم  
8 للنةد انفص ت مع ال  ن الفرل ل ي المرمي ة مصر قد من م ا العن ٪ 8.810 ،  8.80٪، ٪ 898.9

 8.1 9، ٪ 098.0 ، ٪ 97801ل ي   يحملي الل د النممجخض للحظ ان الي ل د لل ن خض القشدة 
8 ا  مةن الحديةد لاللنةا لالاةمدميلف لالرصةم  انسة   م لية   محملي القشدة من  من 08811٪، ٪

للنةد 8 فةي ال ة ن الخةض احمفظ     منهف ٪98811، ٪ 80871، ٪ .9.89، % 79898 في حين ان
 للحظ ان الج ن القريش اسمخداف ال  ن الفرل السم ق لصنمل  ج ن قريش لن طريق المج ن الحممضي

مةن محمةةلي ال ة ن الفةةرل   ٪ 879 1.، ٪ 891 8.، ٪ 9800.،  ٪98889احمفظةت  حةةلالي  النةممج 
مةن م ةا  ينمةم امنةت النسة   الم لية  الملالة   8ل ي الملالي من الحديد لاللنا لالامدميلف لالرصم  

 ل ي المرمي 8  ٪89878، ٪ .9.88، ٪ 9.898، ٪ 189.حلالي  في الشرش النممج العنمصر
 

 
 
 

 
 
 
 
 

 
 


